Summary Oxalis corniculata var. atropurpurea Planch. reported from Malaysia is a shade preferring variety of the cosmopolitan weed, O. corniculata. Differences in karyotype and in floral and vegetative morphology along with the strong post-pollination reproductive barriers suggest that the variety atropurpurea merits consideration for species status. Key words O. corniculata var. atropurpurea, Origin, Cytology.
Oxalis corniculata is a prostrate, spreading perennial with bright yellow flowers, having a cosmopolitan distribution. It is a variable species as populations differing in growth form, pubescence and foliar pigmentation have been found. Veldkamp (1971) 
Materials and methods
Five populations of O. corniculata var. corniculata from different localities in South India and one population of O. corniculata var. atropurpurea were investigated. The morphological characters studied were subjected to statistical analysis. The flower buds and root tips of the materials collected were fixed in ethanol-acetic acid (3 : 1) mixture. The root tips for karyotype studies were pretreated in 2 mM aqueous solution of 8-hydroxyquinoline for 3 h at 4°C before fixing. Cytological preparations were made from anther smears and root tip squashes in 2% acetocarmine. The karyotypes were categorized according to the scheme proposed by Stebbins (1971) . The breeding pattern was ascertained by selfing and crossing experiments in all possible combinations. Pollen tube growth was studied by fixing the pollinated pistils in ethanol-acetic acid (3 : 1) mixture, clearing the tissues by incubating them in 4 N NaOH in an oven at 60°C for 45 min and staining them overnight in a drop of 0.05% decolourised aniline blue.
Results

O. corniculata var. atropurpurea
Morphology: It is a small sized, less prolific prostrate creeper, which differed from other populations of O. corniculata in habitat preference and floral and vegetative characters. Table 1 gives a * popln.-population. 1.3-3.8 1.6-2.0 4 Leaflet length (cm) 0.5-2.6 0.7-0.9 5 Leaflet breadth (cm) 0.7-2.2 0.9-1.2 6 Leaflet length (cm) 0.5-2.0 0.7-0.9 7 Leaflet breadth (cm) 0.7-2.2 0.9-1.3 8 Leaflet length (cm) 0.6-1.7 0.7-0.9 9 Leaflet breadth (cm) 0.7-1.9 0.9-1. Under natural conditions fruit and seed set could be observed in both var. corniculata and var. atropurpurea. Compatibility studies showed that self-pollination resulted in seed set in both varieties. However intervarietal crosses performed in either directions failed to produce seeds. In both the intervarietal crosses, the pollen tubes were arrested halfway through the style. 
Discussion
The 2 varieties of O. corniculata var. atropurpurea and var. corniculata showed striking variation of floral and vegetative morphology. Cluster analysis using 22 quantitative and 11 qualitative morphological traits of var. corniculata and var. atropurpurea revealed that var. atropurpurea was distinct by the purple pigmentation of plant parts and presence of staminodes though it formed a group with popln.4, which is green and possesses fertile stamens (Nair 2001) . The observed variations in qualitative traits such as foliage colour, flower colour and petal shape are possibly due to the effect of major genes. Variations in quantitative traits such as leaflet size, flower size, petal size, number of flowers per inflorescence, capsule length, number of seeds per capsule and seed size may be the effect of several genes with additive effects (Bradshaw et al. 1995) . Obviously the major as well as minor genes have been altered in var. atropurpurea resulting in the modified phenotype.
Most of the characters such as the size of the various plant parts, number of flowers per inflorescence, number of whorls of functional stamens and pigmentation of flower parts are expected to show a correlated response to selection in the varieties of O. corniculata. Since pleiotropy is prevalent in plants (Wright 1977) , it is possible that in var. atropurpurea the purple pigmentation of foliage, other vegetative parts and sepals indicate the effect of an anthocyanin locus that affects several floral and vegetative traits. Similar associations of characters have been well documented in literature (Stebbins 1959 , Williams 1960 , Rausher and Fry 1993 , van Tienderen et al. 1996 .
Though both the varieties share the same chromosome number, 2nϭ48 the chromosomes of var. atropurpurea were conspicuously smaller in size and more symmetrical than that of var. corniculata. It is obvious that chromosomal structural repatterning has taken place in var. atropurpurea. O. corniculata var. atropurpurea appears to be a recent derivative of one of the varieties of O. corniculata and it is possible that a sudden niche shift resulted in the rapid and simultaneous occurrence of several chromosome rearrangements, which were selectively advantageous in the new habitat. Since var. atropurpurea can perpetuate through self-pollination, the novel chromosome rearrangements along with the genetic changes through mutations may have a greater chance of getting fixed.
Results of experiments of breeding behaviour of O. corniculata var. corniculata and O. corniculata var. atropurpurea showed cross incompatibility. However self-pollination was effective in seed production in both varieties suggesting that they were self-compatible. The pollen-pistil recognition mechanism operating in the intervarietal crosses may be considered to be a case of gametophytic isolation as the pollen tubes grow through the style but fail to reach the embryosac.
The evolution of small sized flower in var. atropurpurea appears to be associated with the reduction of a whorl of stamens, thus reducing the cost of reproduction. According to Richards (1997) , once selfing becomes established as a successful mode of reproduction, mutations arise which save on male expenditure such as small flowers and savings on pollen and nectar production.
Among the populations of O. corniculata examined, only var. atropurpurea showed restricted habitat preference. Besides the marked differences in chromosome morphology there is an abrupt genetic and phenotypic discontinuity between the two varieties. Since these varieties retain their integrity, with reproductive isolation, they confirm to the criteria for separate species status.
